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Abstract.	 [Purpose] This study aimed to determine whether low-frequency current therapy can be used to reduce 
the symptoms of idiopathic slow transit constipation (ISTC). [Subjects] Fifteen patients (ten male and five female) 
with idiopathic slow transit constipation were enrolled in the present study. [Results] Bowel movements per day, 
bowel movements per week, and constipation assessment scale scores significantly improved after low-frequency 
current simulation of S2-S3. [Conclusion] Our results show that stimulation with low-frequency current of the sacral 
dermatomes may offer therapeutic benefits for a subject of patients with ISTC.
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INTRODUCTION

Idiopathic functional constipation is a clinical ailment 
that is difficult to manage. In general, constipation contrib-
utes to decreased quality of life1) and colon cancer2). Specif-
ic solutions for reducing idiopathic slow transit constipation 
(ISTC) include pharmacological therapy3), biofeedback4), 
and surgical treatment5). Although the effects of these treat-
ments have been confirmed in previous studies, it may be 
difficult for most people to adhere to a regular pattern of 
medicine treatment and biofeedback exercise. Surgery is 
also an unattractive option for most patients, and abdominal 
pain and bloating may continue6). In some cases, the inter-
vention of sacral nerve stimulation has been reported to be a 
successful way of treating urological function problems7, 8). 
To our knowledge, few studies have been conducted on the 
use of low-frequency current in managing constipation, and 
its efficacy is also controversial. Recent studies on the ef-
fects of sacral nerve stimulation have claimed it is effective 
for patients with intractable constipation9); however, other 
studies failed to find evidence to support the effectiveness 
of the low-frequency current therapy in the treatment of 
constipation patients10, 11). Therefore, the purpose of this 
study was to determine whether low-frequency current 
therapy can be used to reduce the symptoms of ISTC.

SUBJECTS AND METHODS

This study was conducted in the city of Andong, South 
Korea, between May and July 2013. Fifteen patients (ten 
male and five female) were enrolled in the present study. 
The inclusion criteria required the subjects to be consti-
pated with scores on the Constipation Assessment Scale 
(CAS) above 4 points12), and an abnormal bowel frequen-
cy (<3 bowel movements for a week)13). Exclusion criteria 
were: dementia, psychiatric problems, cancer, or scheduled 
for surgery. Prior to the initiation of this study, all of the 
subjects were provided with a detailed description of the 
experimental procedures, and they signed a written and in-
formed consent form in conformity with the ethical prin-
ciples of the Helsinki Declaration. The main characteristics 
of the subjects are presented in Table 1. Low-frequency 
current was applied using transcutaneous electrical nerves 
stimulation through four electrodes (TENS) (Chung Woo, 
Seoul, South Korea). The four electrodes were each placed 
on the S2-S3 dermatomes of the buttocks. The current was 
set at a comfortable intensity, and a frequency of 50 Hz with 
burst intervals of three seconds and six seconds were used. 
Twenty minutes of electrical stimulation was given in each 
session, and electrical stimulation therapy was performed 
three times a week for six weeks. In this study, data were 
analyzed using SPSS 12.0 (SPSS Inc., Chicago, IL, USA). 
All data values are presented as means and standard de-
viations. The comparison before and after treatment was 
performed using the paired t-test. Values of p<0.05 were 
considered to be statistically significant.

RESULTS

After the intervention the bowel movements per day 
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and week, and the CST points were significantly improved 
compared to their respective values before the experiment 
(Table 2).

DISCUSSION

This study was conducted to investigate whether the use 
of low-frequency current applied to the sacral dermatomes 
is helpful for ISTC. The findings of this study support the 
suggestion that low-frequency current therapy may be fa-
vorably used to diminish symptoms ISTC. Electrical nerve 
stimulation of the sacral dermatomes has been demon-
strated to increase the bowel activity of the recto-sigmoid 
colon, which is evidenced by the activation of the pelvic 
parasympathetic nerve originating from the sacral spinal 
cord14). Based on this, Lee et al.15) suggested that magnet-
ic simulation over the S2-S3 dermatomes of the buttocks 
would contribute to amelioration of ISTC. Frost et al.14) also 
reported an increase in rectal contractile activities after 
electrical stimulation of the S2 dermatome. These studies 
were similar to our present study. The results of our pres-
ent study suggest that low-frequency current stimulation of 
the S2-S3 dermatome increases both defecation and CAS 
scores, and they show that stimulation with low-frequency 
current of the sacral dermatomes may offer therapeutic ben-
efits for a subset of patients with ISTC. However, this study 
had several limitations that should be addressed by further 
studies. A pre-post study is highly limited with regard to the 
inferences that can be drawn from it because of the nature 

of the design. Further studies with randomized control tri-
als are required, and the efficacy of the treatment needs to 
be established in a larger sample size.

REFERENCES

1)	 Glia A, Lindberg G: Quality of life in patients with different types of func-
tional constipation. Scand J Gastroenterol, 1997, 32: 1083–1089. [Medline]  
[CrossRef]

2)	 Watanabe T, Nakaya N, Kurashima K, et al.: Constipation, laxative use and 
risk of colorectal cancer: The Miyagi Cohort Study. Eur J Cancer, 2004, 
40: 2109–2115. [Medline]  [CrossRef]

3)	 Bharucha AE, Phillips SF: Slow transit constipation. Gastroenterol Clin 
North Am, 2001, 30: 77–95. [Medline]  [CrossRef]

4)	 Chiotakakou-Faliakou E, Kamm MA, Roy AJ, et al.: Biofeedback provides 
long-term benefit for patients with intractable, slow and normal transit 
constipation. Gut, 1998, 42: 517–521. [Medline]  [CrossRef]

5)	 El-Salhy M: Chronic idiopathic slow transit constipation: pathophysiology 
and management. Colorectal Dis, 2003, 5: 288–296. [Medline]  [CrossRef]

6)	 van der Sijp JR, Rasing L, Kamm MA, et al.: Surgical management of se-
vere idiopathic constipation: a review. Neth J Surg, 1991, 43: 29–35. [Med-
line]

7)	 Leroi AM, Michot F, Grise P, et al.: Effect of sacral nerve stimulation in 
patients with fecal and urinary incontinence. Dis Colon Rectum, 2001, 44: 
779–789. [Medline]  [CrossRef]

8)	 Malouf AJ, Vaizey CJ, Nicholls RJ, et al.: Permanent sacral nerve stimu-
lation for fecal incontinence. Ann Surg, 2000, 232: 143–148. [Medline]  
[CrossRef]

9)	 Kamm MA, Dudding TC, Melenhorst J, et al.: Sacral nerve stimulation for 
intractable constipation. Gut, 2010, 59: 333–340. [Medline]  [CrossRef]

10)	 Ortiz H, de Miguel M, Rinaldi M, et al.: Functional outcome of sacral 
nerve stimulation in patients with severe constipation. Dis Colon Rectum, 
2012, 55: 876–880. [Medline]  [CrossRef]

11)	 Maeda Y, Lundby L, Buntzen S, et al.: Sacral nerve stimulation for consti-
pation: suboptimal outcome and adverse events. Dis Colon Rectum, 2010, 
53: 995–999. [Medline]  [CrossRef]

12)	 McMillan SC, Williams FA: Validity and reliability of the Constipation 
Assessment Scale. Cancer Nurs, 1989, 12: 183–188. [Medline]  [CrossRef]

13)	 Thompson WG, Longstreth GF, Drossman DA, et al.: Functional bowel 
disorders and functional abdominal pain. Gut, 1999, 45: II43–II47. [Med-
line]  [CrossRef]

14)	 Frost F, Hartwig D, Jaeger R, et al.: Electrical stimulation of the sacral 
dermatomes in spinal cord injury: effect on rectal manometry and bowel 
emptying. Arch Phys Med Rehabil, 1993, 74: 696–701. [Medline]  [Cross-
Ref]

15)	 Lee KJ, Kim JH, Cho SW: Short-term effects of magnetic sacral derma-
tome stimulation for idiopathic slow transit constipation: sham-controlled, 
cross-over pilot study. J Gastroenterol Hepatol, 2006, 21: 47–53. [Medline]  
[CrossRef]

Table 1.  Characteristics of participants

Sex Age 
(years)

Weight 
(kg)

Exercise time 
(min/day)

Water amount 
(ml/day)

Meal frequency 
(times)

Diet 
experience

Laxative 
experience

Male: 5 
Female: 10 21.60±2.53 56.20±9.79 26.33±22.72 570.84±258.31 Two: 10 

Three: 5
Yes: 8 
No: 7

Yes: 4 
No: 11

Table 2.	Comparison of constipation symptoms between pre- and 
post-test

Variable pre test  
(0 weeks)

post test  
(6 weeks)

Bowl movements per day* 0.47±0.52a 1.07±0.26
Bowl movements per week* 2.47±0.64 5.27±1.44
CAS score* 1.02±0.42 0.20±0.09
*p<0.05, aMean±SD, CAS: constipation assessment scale
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